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TWO-LAYER STRUCTURE PARTICULATE COMPOSITION AND LITHIUM ION 
SECONDARY CELL 

PROBLEM TO BE SOLVED: To improve stability at high temp, without depending on the 
specific surface area of active particles by forming a center layer comprising lithium nickel 
multiple oxide and a surface layer comprising lithium cobalt multiple oxide and specifying 
the cobalt/(nickel + cobalt) atomic ratio from the particle surface to a specified depth. 

SOLUTION: A slurry is prepared by dispersing a nickel hydroxide powder in water, and a 
cobalt salt soln. and a caustic alkali solution are continuously added to the slurry in the 
presence of ammonium ion to effect the reaction to coat the surface of nickel oxide 
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calcined to obtain a particulate compsn. of a two-layer structure having 3 to 100|im 
average particle size. The obtd. particle has the center layer of lithium nickel multiple oxide 
and the surface layer of lithium cobalt multiple oxide and has 0.2 to 1 atomic ratio of 
cobalt/(nickel + cobalt) from the particle surface to 0.1 |xm depth. 
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[ 0 0 4 1] *^BJ](c J: ^ ^-^A -f .LiXmHiiti. 

>'-rfcl. ti'r.t/.-h--, jKh^h-t^L- f. ^5^i-/< 
- , Jfi^tf f7 ^'Tf , ^ ••/ ]•- 7ix > x v'V -\ , y ; ••/ 9 T ■:' T% 

[ 0 0 4 2] 

imHm^ v:mz%mmmfx^m\^imt^ 

( t/i. ) h, -cft(-,4;^.^Biii.7c?Rfi 4'^C>iix;%*^: 
'I J:ba'« 1 &c<S 2 y.^yz^-t., 
[0043] 'Mm 1 

ta-^/zmfj- L >'::'T^^W(cf;jc#:c7:)7j;|'i-(t- rn. 
-;:):'©^l»5t5*f#f- . :L(^mMt. J:t«fflfgA> l 4 S m 

^ , ' s X'h tz , z. c!yi^m<7)^^m%F^mi^m^% *• h 

[0044] L0imt0y7\<~m\t~ ■•' Iril IS. 5 4 s r 
1. 0 L.^it;'.)^ f/ .Xt'-;5'-4'i'J'fcO . iLomi 
•C ,X 5"J—i: mz ... Z 5 - (C , r > - A -f 
>ffltT, WBgnA/i, l-.,7|Qgj]S ( 1 . 2 t/P/L ) 1 

mm^^y^^o. 5\^xjti7m^izxxy>j-izm.x 

4^A<.i'Ui& (0. 1 ] ^/I v'L ) imM:t>>y%zX 1 . 0 
m Ly'jit!7m'^X- S H$|^ Ju.t /^ C t^!) j: (c L T ft- (:>ix 

«* L T . 15^**^ 2 0 « r . 
[0045] XISHDMitW L fz 1 1 o , [2 3 

dzHx-t X 0 iz . ?|<B$fL;-"/ (N i (OH) J, ) C7)f 

[0046] 4fc . m5{z^.tX 0 fitT^ISrffir E P 

M A ( l:-7-*f;7- ■a~-f-?A ?u -1- i-y-i nf- ) IZX ^Tt 

tftifzbzo. f!i.'f-^^'\:^mz--:'y!iv)\ tfz. H'rm 
mmz 3/ VI, h//.ij:ii.riL(Stt L.-CI tfjmm^ti 

I 0 O 4 7 ] WJ >')>m$S3l/;'»'... ±Er/j.*«.i:, 4i'C>g|J 
■//-m^mi'ii^MiMil:--' yii ( N i (OH ) 2 ) 
0. fiiii^f.*'Wllil^^':H;K^^t:^>^/L'h (Co (O 

H) 2 ) ■J)''':^^£?.>mm'jizmmm^x'3f.>6zt-/jmts. 

■Siitz... 



[0048] ZC'ym^s. 10. 2 g (C.'MSftM -^'VZ.-v|^ 
iiS 4 . 2 .n l-iH^ , 7' il 5 -M!! ^ oti'tr 7J l . (St 

«r;HS\ . s 0 0 v. t- i o m^mfH i x , ffla<7.)i}* 

^'\:^w/^\f ^'^j.^-'y TiiA¥.^m\m ( l i n i 02 ) 

C0O2 ) •h-^ht£h2mt^m(^')nimi.=iX'hZyztim 

0 . 1 At m $ ^ X'<7) rj y \ 1- / ( y y /i- + a y >;yi, 
h ) /IT'irtSrilJlEL^ch vlo, 0. 2 W.±-C'.P) '.»/■_-., 
[0 04 9 ] s|lSl&f?i]2 

.useiM 1 (cTp^ L i-zmtc>y\(m{\:.=. -> tni is. 54 

S 2- 1 . 0 L^&<7.y:ff y X t'— :f} - 4)^')7)< 0 - 1 L. iZjt 

-f 'f^rfitT. ym.or<.ivvimw. < i . 2^/l> l) 

34. Oiri LcrSn;;.. h'-;ir--r®mL.J^.:[^. Mtf Lo-- 
/yf , m.'m fix Sr 0 . 5 L /' ^am\^\z X X y <J - i,zm 
A L T . MSHm 5r tr^' o tz ... 3 0 iJ-ft - -'J<i5S fL^- N U 
'^A7|<ff?R ( 0 . 22 t'tv-'L ) ^5e«7K> rt-T 1 . 
0 m LX-»(rm-^tZX 8 mSMx. tz ,. I c?) J; f, (C L 'C^ 

B9ali L T . 1-»5|5lt> 2 0 z ^Wz ,.. 
[0050]^ ^7)^^)3^^ Xiamt/f 7]^ W L h - o . 7lc(}s 
\t~ ytril (Ni (OH) 2 ) i')t*-7i':)A5ii2.$i(.. 

umzmmn^h-i->^j:h Lc^yxh-'fz.. mz, n'f-m 

Sir E P.M A (^^SS^'o-y-e -f ?'^T-^7 -f -9''—) 
(c-C if Ltz bz^j. •^i^'PC^miz •/ >■ /L *v . i 
tz, fii^^SncnyOl.' h^-r-iL-mfliitLTt h 

/y'SffitS^it/.:., 

[ 0 0 5 1 ] i:)±<7y7f mm^/pi-> , iieta^ti. 4"L4-ii 

/y'*SiPB+±5'>7i;SS-fl::::-y jryu ( n i ( OH ) 2 ) ^'y^'^v^r 

0 . fSiia'/>*^^H^B:^<7^'Ki§fi:3 / wi- 1> ( c o. < o 

H) 2 ) *>/>^-&;^ifWtc*-W:i^)^i^t'<$>l.-i;/yJ5iiS 

[0052] i£^)r>)* 13. 37s (C«ft ^-^i.- 
yiii^ 5.0 4 L-Tt f*. TilS. -hMI. oiJ'jCA 

^m^imz. zc'.mmi. xisarr. epma(cj;/2. 

Z;^')-, ^€-'W}^\}'^'yM.— -:'1riVn'^mt^ ( L l N I 
O2 ) //^'^tcO, ^ii^/y^lH-'7A=7/ OL I^S ^^SSfbft 
( L i C o O2 ) /;"->4-^-> 2Jiffi3i<7.)tMmT^-C'.-f^-S> - 

0 . 1 /.< Ill § ^ T'^'.) :3 ' N'L h ( - y •^■'l. + 
nXii h) Wl^):t^m^tfztZ^.>, 0. 2iX\zX'h-> 
tz.. 

[00 5 31 mrmm 

mmm i ^zxwm i tzmmiAimn- v -^n is. 5 a 
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'11. 0 lM&^):h'y X t - t!/-' |J<5'.)i< 0 . 1 L (C /}- 

i -AyUlt. \-\ mW.o'\ii ( 1 . 2-tn .. L ) 

0 y . 0 in 1 . 2r»nx . b- ;^ - irS^Ffl L f-f* . MW L 4- 
>v'':. , S^fj i- 0 . 5 L./#^;)*i|&(c-C.7, y \} -izm 
7. 1, -r . .23;;»}!a ^ ^T>S;■ -» /^o . .3 0 , .7Ki!i§^L-^ 1- '.i 

'iMTffi; ■( 0 . 4 4 t'k- L. ) r)e«:,t; > 7-<CT 1 . 
( 1 III L 7j-c'rftiJ&(cT SH^ralUuifv:, w 3 (c L-T 'f^^ 
••.io^jfcsM-rrjii. 7j;i5tL-, 6 0 C:-*:— 

U 'ISl* L. - ' . i:;i.5|^*^j 2 U g a- . 

(no 54] 1 ^m^i: xmmtnmfi Ltz t z <-> . i<m 

(L.- '>-H (Ni (OH) 2 ) <?)b-.^c7);VSii2Si-t, 
ifill- C P M A ( ^S:-Tif;7'D— 7" v -f 7 o 7*-^ :7 -f — ) 

L fz t •- . u^'^'t^mz- y yii. //, t 

/y'T^^f,i'^.C}'m(t- -''nl ( N i (OH ) 2 ) *''r>^- 

■<'<eiW-^W1.m<?.)'|;S§ (1:37 01.1^ (Co (o 

1}iitz.. 

1 0 0 5 6 ] .Ic7:)$i)5|;9 . 2 S sJCTjcgfeftiJ ^Tyx.—yii 
liA 4 . 2 «• iW^ L rcf^ , T /I' 5 Ofa'tC 7Jl , S§ 

5K#H>ro I ' , 8 0 0 vx- 1 0 D#rH%^is; l -c , m&.(^.m^ 

^mz. lc-'mm±. XlSSOrr, EPMAlzJ:Z,a/\il 

4''Dgn*>ir^'>i:.- ;/.r/it5g-^g$fl:ft ( l i n i ). 

/.''-.^■•J , ^eg|I//li-f-^A r]/S;|. M5-^i§fW«!l ( L i 

<: ;• <> o 2 ) -/-J • 'V ?i' 2 iitSit ^'lEK-l/caT^'C-jfj > A>"5i 
JS^fc/c mz, rA-l^x.m.T7}itMzX^iL=rm.mf}^h 
0. 1 /.niic7;)i^$ ^-C'i^rjyN/^f-/ (r: v ^r/t +rj 
1^ > )!?;^i:b 1' MM L >: 'J , 0 . 2 1::J.±-C^> fz . 
C 0 0 5 7] M'&MA 

mim\ 1 izx'mi ttzimcr)A<mt~ -> y>v is. 54 

5 2r 1 . 0 L-'&S5')^>' '7 X t-.-?:7-cfi5'.).v|c 0 . 1 L (.-^^ 
Hi L- X x -7 - -1- {f , ,1 0) X i7 'J - (c, -ry^-s.'^i, 
-f-^M^iiT. fiifiiJ^vOi. hicigiiii ( ] . 2t/k L) 

6 1 . 2 III i....hii'iiSI^.'|ci:?f<Tl ( 1 . ) 6 . S 

mmM -r ?To.- -:> ... 3 0 » . ?kit ft -y v 0 ^ i^g 

?R ( 0 . 4 4 ^il L ) 2r.7Efi:-+;'> 7'(C-C 1 . O m L., ' 
!i^cf:m^izx S HSfal/ju/: Az ... Z J: y iz f C t§ »^->^t/c/t 

X. mM'}2 (.> :^^mz.. 

[ 0 0 5 8 ] -r Xi;^;n7lt>f7j-W L fz t Z <-j . i<.mit ■ 

- vjr/MN i (OH) ;i ) i')t-?'c;')7*jifti5.$ii.. ± 

zcr.mmit.. i^mi^^i^m&mmmz.xiiii . mn 



B'oi<zm-vic'.m^-/}^>'-^^'i.i:,i?.yx'$}'-.>fz... mz. u^rmm 

E P MA ( o-T'-e -f or -f- 7 -f -"f- ) (c 

U'^mmmz-ri' <)l h t m/''i:ix^'ii.mtF. i. -ci ^ s i t 
•j/mm^iLfz.. 

I 0 0 5 9] i:JJ:^7)>f WAm7[;»i-v , ±l5eT-<i, ^C'SP 
//T^Hm^'J'lJfigft- y ( N i ( O H ) ) fju-jtc 

sfimwj'-min(^:>yi(.mit^.'<ii i- (c-'o (o 

H ) 2 ) t .*g??ft.^— ( F e ( OH ) 2 ) :<'"^>=i•'2>* 

I 0 0 6 0 ] £7)^5)5}; 9.27 s C^cSgft !J ^'t^i^-^Ji 
i^4 . 2 s L ?','?*;, Til 5 •t-iP3>0{a'(C7siL- fiS 

«5?ffi^'t> ,70 (rex 1 Oitl^MflRL-C . m&cf.m^^ 

h , . '^KM^A 'J •f'^' j!. - ■i^/l.-lg-^PKrftt^ ( L i N i o 
( L i C o 0 . 9 F e 0 . 1 O2 ) *''^>Sr^ 2J§tS/ti?:) 

m)m^X' h h z t mmt s i ttz ., mz , - >• xm-r 

■'jfiC&ZX IS^ffi/^^ i'v (.) . 1 f.i in $ t. -CV) n / ■i/l- 

I- , ( - y .j>-/i + rj.-' 01. 1 - ) W.^rVc^miS. L Tt: h o , 

0. 2yji-<:'^>'.fc, 

[ 0 0 6 1 3 ^{|f5lJ5 

SSft--/ h ifi(:,^j:h-m.'i-We^^Wz. Z 

. m:ixmifi 1 6 0 ni 2 sc ■C-.tj fz . 
I 0 0 6 2] zaM\^iO)A-m\t- ■■' y>ia.f<ii' his. 
5 4 '1- 1 . 0 l.^&c^.):^'y 7.)z-/7-'P^.>-'\^0 . 1 L 
(c 5i-fiSj L T -7. 7 '.J - '2r 'f#/L- ... C c>:).^ y <J —iz . :r > t - 

L) 6 8. OmLarSn;^!, t-;^-5rS=mL t'.;?;*, 

L ^^-//'^ . s: 0 . 5 L, ■•■^i'yio^scr X ^ - 

I' '.J ( 0 . 4 4 ^11. ' L ) 2r.5Eft;K>'7'{C'C 

1 . 0 mL . ■ ji-mr^izx smmiiz.fz,. z(r)Xoizi 
xm'^iLfzrm^ipm. yi^mi . 6or 

[ 0 0 6 3 ] z c-tfrn '2- X ^mmm ifztz<:>. 'jcis 

ft-- -/ r/L-^ -'^'l' I- ( N i 0 . g 5 C Oo . 1 5 ( O 

H) 2 ) c^y^-'/^'i^i-mu&ii, tfz. z(y.)frimi. ^ 
'Mmm^m mmmz j; i u£ . m'MmizjmKcM^fj^ h 

^j:^>ij^rZ-;h'.>fz,. WZ, ©^Lffilfii'l-EPMA (^T-m 
7 V--J-7-7 -f ;r/inr-)-7-f +;-'-) i,zxmW\ lfztz ■ 
U'T'\>'OMUz--^ yii t-:i'<>i htfy^. i-fz. liLi.-r- 
nmmza.* ^fl-Hmi'Tixm-iE IX It »^ I 

C O 0 6 4 ] l:lJ;.i?).}j-lff-iiSm*M:, . 'Ii'll^gt' 
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//T:SifBfrH<7.).4;Rg(t- v 1r.ii a'<il I- ( N i . 35 o 
(, . , (OH) ^ ) *><:v>i-0- .3'i»gaiJ'/#JiiMc7)'lciS§ 

ftn^/i h (Co (OH) 2 ) A^'i.^-'&^^e^twids^/ci?.) 
i;i:T=--C- S> z t //SilfgU i-iii .. 
[ 0 0 6 51 Z c?)ti>* 9 . 2 S g (C7jcB^(L '.i ^ 
tii4. 2g*iS^L/::M-. 7'/L'5:h|i|i^'>mc7.it. B$ 
^Srffl.^4«. 7 0(.) C'C-1 OD#ra%tDS:LT, ||&<7)fi3|5 
i- 'i?rfz ... c?)?') Jfiti , Xit;D3M . E F' M A J; -5. 3 ' 

h .at'^' - V/ II , ^iMiSis^mMK.^** '> . 

rM>gP/)'l^f-'>J?^--'>-/l--:7'v/t-14S^i5fL*^ (L i N 

i 0 . s 5 o 0 . 1 O 2 ) 0 . ^if SH// ^ 

T^rAny OL i- fl^^Bk'ftt*) ( L i C 0O2 ) A^'>>i-'2> 2)1 

:i^m^'7f^i^Jzxn'rmm-/j' ^yO. 1 m<7M § 4 T- ^'.) 

Co, 0. 2 l.:Lb.'C\t) 

[00 6 61 mmU' 

mmm i c-ciriii^ Lfzm^t<^:>yimt- y ^n-n^. i s , 

54g'rl. 0 L.'ga^')7!7'5'Xh'— ^— rfiOicO . IL 
(C->3-SilL-CX7!;-2r#Jt. ZC^)Xy:)-l,z, TV^- 
r/r>i?tET, i^fiS3Vv/l h'fcvgjn ( 1 . 2^ ' 
L) 5 0. 0 III L . t'-;»-*-'^^L7--f:^, 

)• ij jUTfQgiK ( 0 . 3 2 t/L' ' L ) *iE£-+r>'r(c-c 
1 . 0 III L. ' :}j-c;')Si|^tci: s B^pgfln^L/.: . -l J; 3 L 
Tf#'^/tf~itjS5'rriS. 'KiifeL . ^tWt*^*. 6 O C 
-C- H mm L T . ^?)7t^*-; 2 4 g tr {#^^ . 
[00671 Z om%^ XitEIff 5f Uf L 7t i: i . *B§ 
ft-./y/u (N 1 (OH) 2 ) ^)^~9Cfyj-hmM:^fi. 

ttz, zc^mmt, M&im^mMmmmizxiui . m 

mi*: E P M A ( m.=Fmy'ci- 7-7. -{ ^uT^y < ) 

[0 0 68] m-.iO:5i-W?Sm-/>-»-->, ±ie>l-ir:^{i . ^-'L^gP 
**?fiu^utti7>ic6ift- ( N i ( OH ) 2 ) ■i'-l'^':>^£ 
0. .^i)lgR//'-^Nil^ii^^;)i;fiS(l:3y<;L h (Co (O 
H) 2 ) :b>f->^4:^WAmiiZ.n.^<^M^'Ch^Zti)^m2, 

[0069] Z0yfirM9 . 2 S s t-'KltfLU ^r^A— 7jc 
ts4. 2 grafts- L^-f^. s->-ii^>o(J(-Ai-t.. fiS 

KS?isr^i-> . 7 0 0 c'C 3 i^bmbR l 'c , 2: 
'f#?^c., z<7mm-i, x^miff. EPMAt^jc^^/N/L h 

'J •:/ yn m-^mit'i^ (L j N i ) >!>» 

'^4-') . •i'iJS5-R>';' 'J^^X.3y hJ^'gr^SSfLt*! ( L i C 
0O2 ) ^''^.^-^2MtSjt«1>»-t'^>«.C.i:/)>lltS 



0 . 1 f l HI <7))>:S t "CV.) n ' \a h / ( y /IH- 3 v n/L 

l>) ;i7-It$:}R!l^iZL/L-i:^'^>. 0. 2 W±-C-fc -:./::„ 
(007 01 ^M5i|7 

.^tiSiffij 1 (cTp?? i fznm->y\m. -> yn is. 54 

g -2r 1 . . 0 L IfS'?)// ;7 .X f - // - fpoAi 0 . ] L iZrt 

•f > ^1±.r . lii'j^n ' h 'iQlf ?R ( 1 . 2 'I ' 1- ) 
5 0. OmL$.-fiu.t. f-/y-*S-mL>^fx, Mff L>i: 

//^> . 5 L.-'#<?>ifij^tc-r.7. 7 u 

•^iv^Kj'gM (0. 3 2tn -L) 2:jESd'> 7'(cr 1 . 

i^^iifzum-x-ipm. ^i^i. m.Si.mm'^K eo cx-— 
Bm,m IX , fiim-o 2 4 g -s-^Tt , 

[0 0 7 1 1 Ci':)?)j5|:^tX^gIaIt>fM#l/.:>:Io. yUM 
it--^y.)l (Ni (OH) 2 ) ^'.)t-:5'^^)PV.lili£.$ii., 
ifz. Zc^MMi. M^m^^mM'Mm.mzXiU£, m 

nmzmiki^M'i'fi^'^^^^i.i^^xh-'fz. miz, ©^bit 

SiarEPMA ("l^Tf;7'a-7"-r' -f ^'oT-h^^-'f— ) 
Izxmj^Vr Ltzt z o , •feT^tla.DgUtc- y>i-/j\ i. 

fz. i&'i'm.mmtzzi.'<)i h^'-rcix-i'timrEi x^^^z t 
[00721 i-)±i7.mm-m^^% . ±ifi''fiiT^{i. ^'C^m 

//«Si5Mt<?:)7jcS§(l:- y (N i (OH ) 2 ) -//'er^ti: 

0. iSJfgn^'/iHo'imi'.i'icitftn.'-c/u- (Co (o 
H) 2 ) ^'fj^j:-6mm'=}tzmvimii^x'hi'Zt:^mu 

[00731 ZCm^^ 24. Is 'r7]c,7. 7 'J . 

isfl:- v yn-:i'<>i hc^.->y-^-^mz... z^-yt^>-7\<.m 

fb- -v n /<il hOit&lzym-Ht 'J -7' 'VA— .'Ida 2 
5 . 2 g , n>'>iifz-iS.'^miz ^ .i-> xJi^lcSrSP 

i-t ^M* 4 0 0 in L .t L /:: , Z P>7. y \) - ^r-'T— h 7 

i- - ric i±ih^ . jjsK 2 0 0 "cizx 4 mm . m^. l t . • 

[ 0 0 7 4 1 RtL4?7fK. '7. 7 [) -'2r}F3a. .7)Q5tL , B] 

jfm& 1 0 or<cflnjSi, iK^is-y-Tt., z<?}X oizixn 

f>ii^zf>i^ 2r XiSdiltif , E P M A iz X h 3 l> JWX- 
^)'f'^J^---> yivm/iim[\M ( L i N i O2 ) t'htj: 

*:) , mm%f^ v ^f-^fj^ 3 / ^)v vm^m\t'^ ( l i c o o 
2 ) A^^c,^^ 2 mm^<mmL=^x'hh z t :fjm2,^ti 
tc. mz. :t->x.z^^f^mizxn^^m:h'(^ 0 . 1 

/'. m(7.ri^.<^ -X X'^'.>3.'\yi. h ./ ( — ••/ y,n + ay \ii h ) W. 
-7-^^m7E.l fz>:Z7:>, 0. 2l:)±Xh '>fz. 

[ (.) 0 7 5 1 mtims 

mm 1 (zxmzmnmzmmyimft--^ yn^b^h^ 

Z> ~ ;X'fe-7f')3li IS. 54 g i- ] . 0 L '-glii?;)// ? .-^x b' 
_;^_4ic7)vl- 0 . 1 lAZ'/m I X.-A y '.; —^mz... Z(^) 
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yl<.iTM il- 2^:'i-.' L) 17. OuiLr^n^. f-^ 
m.WlKi:J}"'^>. mm^fXirO. 5L 

itcom^i'Z'c X => <) L -c . mmmm-i-mj: ■■> 
fz., 3 OTj-i:^. :'\<.mit')' I- 'Vi.^^SiT! ( 0 . 11 
L ) {i:yeic;d-'> 7'(c-C 1 . (") m L . #c')SiJ;&-CSH5rBl 

mmS!24^^4i , 6 0 C-e— a L Wm-J 2 0 s a- 

[ 0 0 7 6 ] .rc')$J)->f;9 . 2 7 g (C7};fig fL U 7t; 

m^W^'P, 7 0 O C-t l OHmmtL T, »ef )^5>* 

i o, .95) ^''^^-O, a;f *i;//ij^T^/,3M/n-tS 

&-fiSfM*J ( L i ,:, . y 0 C o O , 5 ) 2ia 
jHt^fCT ^i^filB//' 0 . 1 /.'. mO)^^ i T'i?;) 

^—i$:&Tl^m 18. 5 4 g 1 . 0 L l?fi:iO;^r v-7. f 
—^—f^^oic 0 . 1 L (c>j-H5: LT -7. f7 (J — Sr , <:>:> 
Xy \)-lZ, 7*> t-'VA'f 5r>l^^£T. lMt^'<'l h 
'iQSflSd. 2^:'l-/L) 17. OihLstJDX.. f-;^ 

- ^ ^--m L fzW: . lift- L , ^'.7. 0 . 5 l - 

fz. 3 owik. Aitkiti- h \) 'yi^A^mid { 0 . 1 1 ^iv 

/L ) ar.?Eft;t-'> 7"<CT1 . 0 m L../5)-<7.)SiJ^-CSB#f?g 
MMM.i!fM^ , 6 0 -Ct- - 0 I X , *a 2 0 s r 
[0078] C i'M'^^ 9. 2 7 g i,Zy]m. ft '-i ^'^A— vj; 

70 0ci: i 0 H-Sfamjc L -c. ae<7jr;;* 

"t'^L^gfi/'/'j -f-'Vi..- v yum^mim ( L i 1 . , N i 
o 2 . 0 5 ) "i" *:> . ^1 SI'' j^>' '.J ^ ' v'l- 1^ ts a 

( L . , C0O2 . 0 ) ■/)-f^ts:h2mmM 

;l b ( - •;/ + a / h ) (JKi^ibi'iaijyE LV- 1 Z 
6- 0. 2WJbT fc-..)^::<. 

[ 0 0 7 9 ] mtim\ 1 (.) 

^liEfvii 1 izx'mzm'mmzmKmmY.- ■■> 'rA-h^ht^ 

h ni'Xtii-^i;* 18. 54 ,sc -i- 1 . 0 L 'WSiP:>f] y x f 

— ■/]- « I 'f'.) 0 . 1 L. L -C X v 'J - '2r f^Tt , -1 i') 
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